Materials
All starting reagents were purchased from Aladdin and Sinoreagent, and used without further purification.
Synthesis procedure, analytical data and original spectra of compounds are shown as follows.
Scheme S1. Synthetic procedure of the integrated ligand 1.
Known compound 3 A 250 mL round-bottom flask was charged with dimethyl 5-hydroxyisophthalate (9.46 g, 45 mmol), potassium carbonate (15.53g, 112.5 mmol) and DMF (60 mL). The mixture was stirred for 0.5 h and then 3-bromoprop-1-yne (15.74 g, 132 mmol) was added in drop-wise. The reaction was allowed to conduct at 28 o C for 11 h. After reaction, the mixture was filtered to remove inorganic salts, and the solution was dropped into water to get the white precipitate. After vacuum-filtration and dry, compound 3 was obtained as a white solid (10.84 g, 97 %). M. Figure S1 .
H-NMR spectrum of compound 3
Compound 2 Under air atmosphere, CuCl (0.27 g, 2.7 mmol), Tetramethylethylenediamine (TMEDA) (0.39 g, 3.4 mmol) and 10 mL acetone were added in a 250 mL beaker. After stirred for 10 min at room temperature (r.t.), compound 3 (2.48 g, 10 mmol) in 70 mL acetone was added in. The mixture was stirred at 40 o C for 35.5 h. After reaction, the mixture was cooled to r.t. and acetone was removed by rotary evaporation. The remaining solid was passed a plug of silica gel (eluent: CH2Cl2) to afford compound 2 as a white solid (2.23 g, 90.3 %). M. Compound 2 (0.50 g, 1 mmol) and 50 mL THF were added in a 250 mL round bottom flask. NaOH (0.32 g, 8 mmol) was dissolved in 15 mL deionized water and then slightly added in. The system was stirred at 25 o C for 2.5 h. After reaction, THF was removed by rotary evaporation. The yellow solution was acidized by HCl (2 M) and diluted by pure water. After filtration, 250 mL ethyl acetate (EA) was added in the yellow solid so as to dissolve product under ultrasound. Figure S11 . The self-made equipment for P4 up-take into MOF crystals. Firstly, activated MOF crystals (MOF crystals were activated at 140 o C for 10 hours) and red-phosphorus were loaded in the system. Secondly, the whole system was vacuumed by an oil pump and then the clamp was closed. The round flask was filled with argon. Thirdly, P4 gas was generated from red phosphorus by an alcohol burner and in-situ cooled to immerse MOF crystals. Fourthly, the alcohol burner was extinguished. Finally, the temperature was increased to 80 o C, and the vacuum system was intermittently open. After 10 hours, MOF crystals filled with P4 (MOF@P4) was obtained. Figure S16 . XPS spectra of C1s envelope of MOFs, MOFs@P4 and irradiated MOFs@P4. A should at the left side can be observed in all black curves, so it should not result from the P-C bond (283.5 eV). we tried to add a peak at 283.5 eV during deconvolution of these spectra, but it can not improve the fit of the black curve. 
